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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims; 
Claim 1 (cancelled) 

Claim 2 (currently amended): A network element according to claim 1 5 arranged to be coup led 
within a working path of an optical network, the network element comp rising: 

a plurality of ports including first and s econd ports arranged to be coupled to 
Optical Carri er (PC) link s within th e working path: 

a switch fabric connec ted to the plurality of ports and configured to cotipte the 
firs t and second ports such that data traffic received on one of the first and second ports is outp ut 
on the other: and 

a control unit, connected to the switc h fabric, that operates to monitor for a failure 
within the working path and, if a failure is det ected in the working path, to determine protection 
switching data corresponding to the failure and to insert the protection switching data within the 
data traffic being output fro m at least one of the first and second p nrt^ 

wherein the data traffic comprises a plurality of data units, each data unit 
comprising a path overhead that further comprises at least one protection byte- and 

wherein to insert the protection switching data within the data traffic, the control 
unit inserts the protection switching data within the at least one protection byte. 

Claim 3 (original): A network element according to claim 2, wherein each of the data units 
comprises a Synchronous Transport Signal Level 1 (STS-1) and the at least one protection byte 
comprises at least one of the Z3 and Z4 bytes defined within the path overhead of each STS-1 

Claim 4 (currently amended): A network element according to claim [[1]] 2 
further comprising a routing table that includes at least one protection entry; 

wherein to determine protection switching data corresponding to the failure, the 
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control unit operates to look-up a protection entry within the routing table corresponding to the 
failure within the working path, the protection entry comprising the protection switching data. 

Claim 5 (currently amended): A network element according to claim [[!]] 2, wherein the 
protection switching data comprises a plurality of switching instructions for switch fabrics within 
network elements associated with a protection path for the data traffic. 

Claim 6 (original): A network element according to claim 5, wherein the plurality of ports 
further includes a third port arranged to be coupled to a protection path OC link; 

wherein a switching instruction within the protection switching data dictates the 
reconfiguration of the switch fabric such that the first and third ports are coupled together, and 

wherein, if a failure is detected within the working path, the control unit further 
operates to reconfigure the switch fabric according to the corresponding switching instruction. 

Claim 7 (currently amended): A network element according to claim [[1]] 2, wherein the data 
traffic is defined by the Synchronous Optical Network (SONET) standard. 

Claim 8 (currently amended): A network element according to claim [[1]] 2, wherein the data 
traffic is defined by the Synchronous Digital Hierarchy (SDH) standard. 

Claim 9 (cancelled) 

Claim 10 (currently amended): A network element according to claim - 0 ? arranged to be assi^ d 
within a protection path of an optical network, the network element comp rising: 
a plurality of p orts; 

a switch f abric connected to each of the ports: and 

a control unit, connected to th e switch fabric, that operates to monitor for changes 
in protection switching data within data traffi c received at one of the ports and, if thsp rntenti^ 
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switching data has changed, t o process the protection switching data in order to determine if anv 
switching instructi ons within the protection switching data relate to the network element and, if 
at least on e of the switahinp; i nstructions relate to the network element to reconfigure the switch 
fabric according to the switchin g instruction related to the network element such that the network 
element is configured within a protection path of the optical network. 

wherein the data traffic comprises a plurality of data units, each data unit 
comprising a path overhead that further comprises at least one protection byte; and 

wherein the protection switching data within the data traffic is located within the 
at least one protection byte. 

Claim 11 (original): A network element according to claim 10, wherein each of the data units 
comprises a Synchronous Transport Signal Level 1 (STS-1) and the at least one protection byte 
comprises at least one of the Z3 and Z4 bytes defined within the path overhead of each STS-1. 

Claim 12 (currently amended): A network element according to claim [[9]] 10, wherein the 
plurality of ports include first and second ports arranged to be coupled to Optical Carrier (OC) 
links within a working path; 

wherein the switch fabric is configured to couple the first and second ports such 
that data traffic received on one of the first and second ports is output on the other; and 

wherein die control unit further operates to monitor for a failure within the 
working path and, if a failure is detected in the working path, to determine protection switching 
data corresponding to the failure and to insert the protection switching data within the data traffic 
being output from at least one of the first and second ports. 

Claim 13 (currently amended): A network element according to claim 12 further comprising a 
f e lting table that includes at least one protection entry; 

wherein to determine protection switching data corresponding to the failure, the 
control unit operates to look up a protection entry within the r outing table corresponding to the 
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failure within the working path, the protection entry comprising the protection switching data. 

Claim 14 (currently amended): A network element according to claim [[9]] 10, wherein the data 
traffic is defined by the Synchronous Optical Network (SONET) standard. 

Claim 15 (currently amended): A network element according to claim [[9]] 10, wherein the data 
traffic is defined by the Synchronous Digital Hierarchy (SDH) standard. 

Claim 16 (currently amended): A method for establishing an optical communication network of 
network elements and Optical Carrier (OC) links, the method comprising: 

configuring a working path for data traffic between a first path-temiinating 
network element and a second path^terminating network element via a first set of the OC links; 
and 

assigning at least one protection path for data traffic between the first path- 
terminating network element and the second path-terminatinp network element via a second set 
of the OC links, at least one nam of the workin g path and the at least one nrotection oath 
comprising a network element other than the first path-terminating network element and the 
second pam-terminatmg network element, anH me assigning at least one protection path 
comprising: 

inserting protection entries into feafesg tables within network elements 
, that can detect failures within the working path, the protection entries comprising 

protection switching data that indicates switch fabric modifications necessary to 
configure the protection path between the first network element and the second 
network element. 

Claim 1 7 (original): A method according to claim 1 6, wherein the configuring a working path 
for data traffic comprises configuring switch fabrics within a plurality of the network elements to 
transmit the data traffic through the working path. 
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Claim 18 (original): A method according to claim 17, wherein the configuring a working path 
for data traffic further comprises reserving bandwidth for the data traffic to traverse the first set 
ofOC links. 

Claim 19 (original); A method according to claim 16, wherein the assigning at least one 
protection path for data traffic further comprises reserving bandwidth for the data traffic to 
traverse the second set of OC links. 

Claim 20 (original): A method according to claim 16, wherein the assigning at least one 
protection path for data traffic comprises assigning a plurality of protection paths for data traffic 
from the first network element to the second network element via a plurality of corresponding 
sets of OC links. 

Claim 21 (cancelled) 

Claim 22 (currently amended): A method according to claim 21, for configuring a p re-assigngri 
protection path within an optical network during a failure within a pre-confieured working path n 
the method comprising: 

monitoring for a failure indication within the pre-conrlp nred working path: and 
if a failure indicati on is detected within the working path- 

determining pr otection switching data corresponding to the failure; 
transpo rting the protection switching data within the data traffic to 
network elements of the protection path, wherem the data traffic comprises comprising a 
plurality of data units [[,]l_and each data unit comprising a path overhead that further 
comprises at least one protection byte[[;]] a and whoroin the transporting the protection 
switching data within the data traffic compris e s comprising inserting the protection 
switching data within the at least one protection byte of the path overhead and forwarding 
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the data traffi c: and 

processing the protection s witching data at each of the network elements that 
requires reconfiguration such that their corresponding switch fabrics are reconfigured. 

Claim 23 (original): A method according to claim 22, wherein each of the data units comprises a 
Synchronous Transport Signal Level 1 (STS-1) and the at least one protection byte comprises at 
least one of the Z3 and Z4 bytes defined within the path overhead of each STS- 1 - 

Claim 24 (currently amended): A method according to claim 2ir 22, wherein the determining a 
protection switching data corresponding to the failure comprises looking-up a protection entry 
within a routing table corresponding to the failure indication, the protection entry comprising the 
protection switching data. 

Claim 25 (currently amended): A method according to claim [[21]] 22, wherein the protection 
switching data comprises a plurality of switching instructions for the network elements of the 
protection path that require switching. 

Claim 26 (cancelled) 

Claim 27 (currently amended): A network according to claim [[26]] 28, wherein, if a failure 
occurs within the working path, at least one of the network elements of the first set operates to 
detect the failure, to determine protection switching data by looking up the corresponding 
protection entry within its routing table and to insert the determined protection switching data 
including its switching instructions into the data traffic. 

Claim 28 (currently amended): A network according-to claim 26, An optical communication 
network of network elements coupled together with Optical Carrier (OT ) lfnVs fhe optical 
qflmfflum' cation network comprising: 
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a wnrldnp path comprising a first set of OC links and network elements that are 
configured to transm it data traffic between first and second path-te rmitifltinp ; network elements: 
and 

at least one protection path comprising a second set of Of! links and network 
elements that are assigned to transmit data traffic between the first and second p ath-teirmtiatrng 
network elements if a failure is detected on the working path: 

wherein tables within the network elements of the working path comprise a 
protection entry that dictates switching instructions that must be applied to the network elements 
of the protection path to configure the protection path, and 

wherein the data traffic comprises a plurality of data units, each data unit 
comprising a path overhead that further comprises at least one protection byte; and 

wherein to insert the determined protection switching data into the data traffic, the 
particular network element operates to insert the protection switching data within the at least one 
protection byte. 

Claim 29 (original): A network according to claim 28, wherein each of the data units comprises 
a Synchronous Transport Signal Level I (STS-1) and the at least one protection byte comprises at 
least one of the Z3 and Z4 bytes defined within the path overhead of each STS-L 

Claim 30 (currently amended): A network according to claim [[26]] 28, wherein each of the 
network elements within the first set comprises a switch fabric configured to transmit the data 
traffic through the working path. 

Claim 31 (currently amended): A network according to claim - 2 6, An optical c nrnrnnmV^ifrm 
network of network ele ments coupled together with Optical Carrier (QQ links, the optical 
communication network comprising: 

a working path co mprising a first set of QC links and network elements that are 
configured to transmit data traf fic between first and second path-terminating network elements. 
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whQroin each of1h& oc links within the first set comprises comprising reserved bandwidth for 
the data traffic to traverse the working path : and 

at least one protection path comp rising a second set of OC links and network 
elements that are assigned to tran s mi t data traffic between the first and second na th-termiTiarino 
network elements if a failure is detected on the working p ath; 

therein tables within the networ k elements of the working path comprise a 
protection entry that dictates sw itch ing instructions that must be applied to the network elements 
of the protection path to configure the protection p ath. 

Claim 32 (currently amended): A network according to cln ii u 2 6, An optical c nmm.iTnV^nn 
network of network elements coupled t ogether with Optical Carrier (OC\ 1inks 7 the optical 
communication netwo rk comprising: 

a wor king path comprising a first set of OC links and network elements that are 
configured to tra nsmit data traffi c between first and second nath-terminating network elements: 
and 

at least one protection path comprising a second set of OC links and network 
elements that are assigned to transmit d at a traffic between the first and second path-terminating 
network elements if a failure is detecte d on the working p ath^ wh e rein each of the OC links of the 
second set comprising comprises reserved bandwidth for the data traffic to traverse the protection 
path 

wherein tables within the networ k elements of the working p ath 

comprise a 

protection entry that dictates switch ing instructions that must be applied to the network elements 
of the protection path to configure the protection path . 

Claim 33 (currently amended): A network according to claim [[26]] 28, wherein at least one of 
the network elements of the first set is within the second set. 

Claim 34 (currently amended): A network according to claim [[26]] 28, wherein the data traffic 
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is defined by the Synchronous Optical Network (SONET) standard. 

Claim 35 (currently amended): A network according to claim [[26]] 28, wherein the data traffic 
i$ defined by the Synchronous Digital Hierarchy (SDH) standard. 

Claim 36 (currently amended): A network element arranged to be coupled within a working path 
of an optical network, the network element comprising: 

means for monitoring for a failure within the working path; 

means for detennining protection switching data corresponding to the failure if a 
failure is detected in the working path; 

means for inserting the determined protection switching data within data traffic; 

and 

means for outputting the data traffic with the determined protection switching data 

inserted, 

wherein the data traffic comprises a plurality of data units, each data unit 
comprising a path overhe ad that farther comprises at least one nrotection by te; anH 

wherein to insert the protection swit ching data within the data traffic, the means 
for inserting the determined protection switching data ins e rts the protection switching data within 
the at least one protection bvte . 

Claim 37 (currently amended): A network element arranged to be assigned within a protection 
path of an optical network, the network element comprising: 

means for receiving data traffi c, the data traffic comprising a plurality of data 
units, each data unit comprising a path overhead that further comprises at least one protection 
b yte and the protection switching data being located within thr « t least one protection bvte : 

means for monitoring for changes in protection switching data within the received 
data traffic; and 

means for processing the protection switching data in the case mat the protection 
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switching data has changed; and 

wherein the means for processing the protection switching data comprises 
means for reconfiguring the network element in.the case that the protection switching data 
comprises a switching instruction related to the network element. 

Claim 38 (original): A data frame comprising: 
a transport overhead; and 

a Synchronous Payload Envelope (SPE), the SPE comprising a path overhead and 

a payload; 

wherein protection switching data is inserted within the path overhead 

Claim 39 (original): A data frame according to claim 38, wherein the protection switching data 
is inserted within at least one of the Z3 and Z4 bytes within the path overhead. 

Claim 40 (original): A data frame according to claim 38, wherein the data frame is a 
Synchronous Optical NETwork (SONET) frame. 

Claim 41 (original): A data frame according to claim 38, wherein the data frame is a 
Synchronous Digital Hierarchy (SDH) frame. 

Claim 42 (new): A network element according to claim 2 wherein the protection path comprises 
a plurality of network elements, and wherein the protection switching data within the data traffic 
comprises switching instructions for reconfiguring each one of the plurality of network elements 
of the protection path that requires reconfiguration to configure the protection path, at least one 
of the plurality of network elements of the protection path being a network element other than a 
path-terminating element of the working path. 

Claim 43 (new): A network element according to claim 10 wherein the protection switching data 
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is generated by a network element within a working path associated with the protection path and 
is adapted to be transported to network elements of the protection path, at least one of the 
network elements of the protection path being a network element other than a path-terminating 
element of the working path. 

Claim 44 (new): A method according to claim 1 6 wherein the protection path comprises a 
plurality of network elements. 

Claim 45 (new): A data frame according to claim 38 wherein the protection switching data is 
inserted within the path overhead to be transported to network elements of a protection path and 
provide switching instructions to the network elements of the protection path that require 
reconfiguration, at least one of the network elements of the protection path being other than a 
path-terminating element of a corresponding working path. 

Claim 46 (new): A network according to claim 28 wherein the network elements are coupled 
together with the OC links to form a mesh network. 

Claim 47 (new): A network according to claim 28 comprising means for assigning the protection 
path by adding protection entries to the tables. 

Claim 48 (new): A network according to claim 46 wherein each OC link within the first set 
comprises a working channel sector for the working path and at least one other channel sector 
from a group of channel sectors consisting of an unprotected channel sector, a protection channel 
sector, and an unassigned channel sector, each one of the working channel sector and the at least 
one other channel sector having a respective reserved bandwidth. 

Claim 49 (new): A network according to claim 46 wherein each OC link within the first set has a 
working channel sector and at least one other channel sector selected from the group consisting 
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of an unprotected channel Dootor, a protection ohanaol aoetes-, m d an tuvwi^i^a vluumci aeului, 

the at least one other channel sector each having a respective reserved bandwidth, and wherein 
the respective bandwidths of a first OC link of the first set being different than the respective 
bandwidths of a second OC link of the first set. 

Claim 50 (new): A network according to claim 28 wherein at least some of the instructions are 
switching instructions that must be applied to the first and second path-terminating network 
elements. 

Claim 51 (new): A method according to claim 16 wherein the protection switching data also 
indicates switch fabric modifications to network elements of the second set of OC links and 
network elements. 

Claim 52 (new): A method according to claim 16 wherein the first set and the second set each 
comprise a plurality of OC links. 

Claim 53 (new): A network according to claim 46 wherein the protection path comprises only a 
portion of an overall data path followed by the data traffic. 

Claim 54 (new): A network according to claim 28 wherein at least one OC link of the OC links 
of the first set comprises reserved bandwidths for the working path and for other data traffic 
other than the data traffic. 

Claim 55 (new): A network according to claim 54 wherein each OC link of the first set 
comprises a respective bandwidth reserved for the working path, the respective bandwidth of a 
firct OC link of tho fir3t act being different than the ic*pt*>livc baudwidLh uf a second OC link Of 
the first set. 
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Claim 56 (new): A network according to claim 46 wherein the working path comprises a first 
service access point to another network, and wherein the protection path comprises a second 
service access point to the other network. 

Claim 57 (new): A network according to claim 56 wherein the working path and the protection 
path comprise network elements of the other network. 
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